The Nkx2.6 gene belongs to the NK superfamily of homeobox genes (Harvey, 1996) . We report here the expression pattern of the murine Nkx2.6 gene during early mouse development, which is unique among the NK family of homeobox genes in that its expression is restricted to the very narrow development period between stages E8.5 and E10.5 of embryogenesis. The distribution of Nkx2.6 transcripts is also quite restricted spatially, with expression detected uniquely within the caudal branchial arches. Nkx2.6 is expressed in all three layers comprising the caudal branchial arches (ectoderm, mesectoderm and endoderm) with the strongest expression being detected in the surface ectoderm. © 1997 Elsevier Science Ireland Ltd.
Nkx2
.6 is most closely related to the homeobox genes Nkx2.3 and Nkx2.5 (Buchberger et al., 1996; Chen and Schwartz, 1996) and has been previously localized to chromosome 14 in mouse (Lints et al., 1993) . Members of the NK family have been implicated in a number of developmental processes, including heart morphogenesis and nervous system differentiation (Price et al., 1992; Price, 1993; Cleaver et al., 1996; Durocher et al., 1996; Hartigan and Rubenstein, 1996; Lee et al., 1996; Boettger et al., 1997; Brand et al., 1997; Zou et al., 1997) . Until now, there has been no description of Nkx2.6 expression in any species, thus in this paper we describe the novel expression pattern of Nkx2.6 during mouse development. The expression of Nkx2.6 was examined between stages E7.5 and E16.5. No expression of Nkx2.6 was detected in E8.0 embryos or earlier. The expression of Nkx2.6 was first detected at E8.5 and was restricted to cells which correspond to the developing branchial region directly underlying the heart (Figs. 1A,B and 2A). The expression of Nkx2.6 in the branchial region increased with age, and by E9.0 a strong signal was detected throughout the caudal branchial arches (Figs. 1C and 2B, C) and was absent from both the maxillary and the mandibular prominences of the first branchial arch at this and at later stages (Fig. 1D ). The expression of Nkx2.6 continued to increase in intensity through E9.5 (Fig. 1D ), but by E10.0 had already decreased significantly ( Fig. 1E ) and by E10.5 was barely detectable (Fig. 1F) . By E11.0 and at later stages, no further expression of Nkx2.6 was detectable. The examination of Nkx2.6 expression in tissue sections ( Fig. 2 ) revealed that at E8.5, Nkx2.6 expression was localized to the surface ectoderm and underlying mesenchyme located immediately dorsal to the heart (arrow, Fig. 2A ). Nkx2.6 continued to be expressed in this region through stage E10.5. At E9.5-E10.0, a clearly stronger signal of Nkx2.6 expression was detected in the surface ectoderm, relative to underlying mesenchyme or endoderm (Fig. 2E) . No expression of Nkx2.6 was detected in tissue sections at E11.0 or later stages.
Nkx2.6 cDNA isolation and DNA sequencing
The Nkx2.6 cDNA was isolated as an EST (clone ID Mechanisms of Development 69 (1997) [215] [216] [217] [218] 0925-4773/97/$17.00 © 1997 Elsevier Science Ireland Ltd. All rights reserved PII S0925-4773(97)00174-3 AA108980) following a BLAST search for novel NKrelated homeobox genes from the GenBank dbEST (Boguski, 1995) . The 'single-pass' cDNA sequence present in the dbEST databanks (http://www.ncbi.nlm.nih.gov/ dbEST/index.html) indicated a novel homeobox gene highly related to Nkx2.6, however, when both strands were sequenced using the chain-termination method and Sequenase enzyme according to the supplier (US Biochemical) the DNA and amino acid sequences were shown to be identical to the previously identified Nkx2.6 (Lints et al., 1993) . Correct AA 1 08980/Nkx2.6 cDNA sequence data has been submitted to GenBank (accession number AF030113).
RNA in situ hybridization
Embryos were collected between E7.5 and E16.5 from (C57BL/6J × C57BL/6J) matings. The afternoon of the plug date was assigned a gestational age of E0.5. In situ hybridization was performed essentially as previously described (Henrique et al., 1995; Wang et al., 1996; Tribioli et al., 1997) . Embryos were fixed in 4% paraformaldehyde Fig. 1 . Wholemount RNA in situ hybridization analysis of Nkx2.6 expression in pharyngeal-stage mouse embryos. Murine embryos from stages: A, E8.5; B, E8.75; C, E9.0; D, E9.5; E, E10.0 and F, El0.5 were analyzed for Nkx2.6 expression. No expression was detected prior to stage E8.5. Nkx2.6 expression was localized to the caudal branchial arches (arrows) and continued to E10.5, after which expression was no longer detectable. Abbreviations: fg, foregut pocket; h, heart; l, forelimb; m, mesencephalon; s, somite.
overnight, washed in phosphate-buffered saline (PBS), and, for sections, dehydrated through graded methanols. Sense and antisense Nkx2.6 specific probes were transcribed from pAA 108980. Before use, embryos were rehydrated stepwise from methanol to PBS + 0.1% Tween-20 (PTW) and briefly digested with 10 mg/ml proteinase K. Digoxygeninlabeled RNA probes were prepared according to the directions of the manufacturer (Boehringer-Mannheim) and hybridized at 65°C overnight. Following washing in PTW, embryos were incubated in a 1:2000 dilution of AP-anti-DIG antibody (Boehringer-Mannheim) followed by extensive washing and then staining in Purple Precipitating Reagent (Boehringer-Mannheim) at 48°C. Stained embryos were photographed as wholemounts, then dehydrated with ethanol, washed with two changes of acetone, and incubated overnight at room temperature in a 1:1 mixture of acetone and araldite (Araldite 502APolybed 812, Polysciences, Inc.). After evaporation of the acetone, embryos were transferred into a mold with new araldite and incubated for 16 h at 80°C for polymerization. Fig. 2 . Histological sections of Nkx2.6 expression in early-stage mouse embryos shows specific restriction to the caudal branchial region. Murine embryos from stages: A, E8.5; B. E9.0; C, E9.0; D, E9.5; E, E10.0 and F, E10.0 were analyzed for Nkx2.6 expression, which was detected only in the branchial arch region (arrows). Panel F is a high power view of the branchial region. Within the caudal branchial arches, Nkx2.6 expression was detectable in all three layers (ectoderm, mesectoderm and endoderm) but showed strongest expression in surface ectoderm (arrows in E,F). Faint but detectable expression in endoderm is indicated with an arrow head in F. Abbreviations: h, heart; l, forelimb; m, mesencephalon; nt, neural tube; o, otic vesicle; s, somite; tb, tailbud; 1, first branchial arch.
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